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IMPROVED INLET BAFFLE ARRANGEMENT FOR GAS/LIQUID 
SEPARATION: ASSEMBLY: AND, METHODS 



This application is being filed on 18 January 2006 as a PCT 
5 International Patent application in the name of Donaldson Company, Inc., a U.S. 
national corporation, applicant for the designation of all countries except the US, 
and Brian Read, a citizen of the United Kingdom, applicant for the designation of 
the US only. 

The present application includes disclosure contained within, U.S. 
10 Provisional 60/645,413, filed January 19, 2005; and, U.S. Provisional 60/733,976, 
filed November 3, 2005. A claim of priority to each of these provisional 
applications is made. In addition, each of these two provisional applications is 
incorporated herein by reference, in its entirety. 

The present disclosure relates to improvements and modifications in 
15 arrangements described in PCT/US2004/038369; and PCT/US2003/38822. 

Field of the Invention 

The present disclosure relates to gas/liquid separations. The 
disclosure particularly concerns an inlet baffle arrangement for use during a 
20 gas/liquid separation. It also concerns apparatus for gas/liquid separation. A 
particular, useful, application is in an air/oil separator for air compressors. 

Background 

Certain gas/liquid separation assemblies, for example as used with air 
25 compressors, include two general components: a vessel with a cover, and a 

removable and replaceable (i.e., serviceable) separator element unit, construction or 
arrangement. In some assemblies a single (one) serviceable separator element is 
used as the separator element construction; in others, multiple serviceable elements 
are used. In general, operation involves directing a gas/liquid flow into the vessel. 
30 The gas flow is eventually directed through the serviceable separator unit, i.e., 

through the serviceable separator element or elements. With passage through the 
separator unit, liquid coalescing and drainage occurs. As a result, an entrained 
liquid concentration, within the gas stream, is reduced. Periodically, the serviceable 
element(s) are removed and replaced. 
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Summary 

According to the present disclosure, a gas/liquid separator assembly 
is provided. The assembly, in general, includes a vessel and apreseparation 
assembly. In use, the assembly also includes at least one removable and replaceable, 

5 i.e,, serviceable, gas/liquid separator element. 

In general, the preferred vessel includes an outer wall, typically 
cylindrical, having a gas flow inlet, a gas flow outlet and a lower sump. The inlet is 
preferably a tangential inlet, although alternatives are possible. 

The preseparation assembly preferably comprises an inlet baffle 

10 arrangement including an axial shroud arrangement mounted with an axial extension 
spaced from the outer wall to define a gas flow annulus. Preferably the axial shroud 
arrangement is a radially continuous structure. The axial shroud arrangement 
preferably has an upper impermeable portion and a lower permeable portion. 

The preseparation assembly defines a mounting space for at least one 

15 removable and replaceable, i.e., serviceable, gas/liquid separator element. The 

mounting space has an axial dimension, corresponding in general to an axial length 
of each of the at least one gas/liquid separator elements used with the assembly. 

In some examples, the axial shroud is positioned with the 
impermeable portion oriented to extend spaced inwardly from the vessel inner wall 

20 and to extend along the at least one gas/liquid separator element at least 20% and not 
more than 60% of the axial length of this mounting space and of the separator 
element. Typically, in those examples, the axial shroud is configured to extend at 
least 35% and not more than 50% of this axial length. In another example, such an 
extension of the impermeable portion is not present. 

25 The preseparation assembly, i.e. the inlet baffle arrangement, 

preferably includes an impermeable? inlet cover or hood, which extends between the 
axial shroud and a portion of the vessel outer wall above the gas flow inlet and 
below the gas flow outlet. A gas flow inlet is preferably positioned to direct inlet 
gas flow into the gas flow annulus at a location below the hood. 

30 A variety of specific preferred configurations and features are 

described. The disclosure also provides preferred inlet baffle arrangements, for use 
in preferred gas/liquid separator assemblies; and, positioning of inlet baffle 
arrangements into pressure vessels. 



2 
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The disclosure also relates to methods of assembly and use. In 
particular a method of assembly would involve positioning a preseparation assembly 
or inlet baffle arrangement as defined herein, inside of a pressure vessel for 
gas/liquid separator assembly, to define a preferred inlet annulus and other features. 

A preferred method of use involves directing gas flow having liquid 
therein, through a preseparation assembly as defined, and then through one or more 
serviceable separator elements. Such a method would typically include collecting at 
least a portion of separated liquid in a lower sump within the gas/liquid separator 
assembly. The method would preferably include directing the gas flow into the 
preseparation assembly as described. 

Brief Description of the Drawings 

Fig. 1 is a schematic perspective ^view of a compressor vessel 
arrangement including a gas/liquid separator assembly therein, according to the 
present disclosure. 

Fig. 2 is a schematic cross-sectional view of the arrangement depicted 
in Fig. 1, with a service cover removed. 

Fig. 2A is an example perforation pattern for a component depicted in 

Fig. 2. 

Fig. 3 is a cross-sectional view of an inlet baffle assembly usable in 
an arrangement generally in accord with Figs. 1 and 2, but with a perforated obround 
not extending into a liquid surface. 

Fig. 4 is an enlarged bottom perspective view of a component used in 
the inlet baffle assembly of Fig. 3. 

Fig. 5 is an enlarged cross-sectional view of the component depicted 

in Fig. 4. 

Fig. 6 is an enlarged cross-sectional view of a second component 
used in the inlet baffle arrangement of Fig. 3. 

Fig. 7 is a schematic, enlarged, side elevational view of a third 
component of the inlet baffle arrangement depicted in Fig. 3. 

Fig. 7A is an enlarged, fragmentary cross-sectional view depicting 
features of the perforation pattern used in the component of Fig. 7. 

Fig. 8 is a schematic cross-sectional view analogous to Fig. 2, 

depicting the inlet baffle assembly mounted therein, Fig. 3. 

3 
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Fig. 9 is a cross-sectional view analogous to Fig. 8, depicting the inlet 
baffle assembly of Fig. 10 positioned therein. 

Fig. 10 is an inlet baffle assembly used in the depiction of Fig. 9. 

Detailed Description 

I, General Background 

In general, gas/liquid separator assemblies of the type of concern 
herein include three general components: a vessel arrangement; an inlet baffle or 
preseparator arrangement; and, an internally received, removable and replaceable, 
(i.e., serviceable) gas/liquid separator arrangement. The internally received, 
removable and replaceable, (i.e., serviceable) separator arrangement generally 
comprises one or more separators (or separator cartridges elements) that, in time, are 
removed and replaced during servicing operations; hence the term "serviceable." 
Each serviceable separator element includes a media pack, through which the gases 
are passed. Each media pack typically includes layers or regions of media as 
coalescing and drain stages. 

Herein, gas/liquid separator assemblies or separator elements will be 
classified as either "in-to-out flow" or "out-to-in flow," depending on whether, in 
use, gas flow (through the media pack of each separator element) is directed from an 
outside of the serviceable separator element(s) to an interior; or, from an interior of 
the serviceable separator element(s), to an exterior. Certain of the techniques 
described herein can be applied to either or both. However, the particular examples 
shown, and specific features described, are applied to arrangements with in-to-out 
flow through the separator element(s). 

A typical application for the techniques described herein is as a 
gas/oil (specifically air/oil) separator for a compressor arrangement. Such an 
apparatus is generally adapted for operation with internal pressures on the order of 
about 60 psi to 200 psi (about 4.2-14.06 kg/sq.cm), for example about 80-120 psi 
(about 5.6-8.44 kg/sq.cm), typically about 100 psi (about 7 kg/sq.cm). Examples of 
use would be with compressors of 20 hp to 500 hp (about 14.9-373 Kw). 

The throughput for an air/oil separator for use wath a compressor 
arrangement is typically measured in terms of volume of free air (i.e., non- 
compressed volume) passed through the separator assembly A. typical operating 

4 
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flow would be from on the order of 100 cubic feet per minute (47,000 ciu cm/sec) up 
to several thousand cubic feet per minute (about 1 million cu.cm/sec or more). 



II. The Embodiment of Figs. 1 and 2. 

5 The reference number 1 ? Fig. 1, generally designates a gas/liquid 

separator assembly according to a first embodiment of the present disclosure. In 
general, the assembly 1 comprises: a stand arrangement 2; a vessel 4, in this 
instance a pressure vessel 5, including housing 6 and service or access cover 7; and, 
an internally received, removable and replaceable (i.e., serviceable), separator unit 9, 

10 Fig. 2. In the example depicted, separator unit 9 comprises a single, serviceable, 
separator element or separator 10, although alternatives with multiple separators 10 
are possible. The particular separator 10 depicted is an in-to-out flow separator 11, 
as will become apparent. An o-ring or other seal can be provided between the cover 
7 and housing 6. The cover 7 is secured in place by bolts 7a. 

15 In general, the pressure vessel 5 includes a gas flow inlet 12, a gas 

flow outlet 13 (Fig. 2) and a liquid outlet arrangement 16 (Fig. 2). In Fig. 1, the 
pressure vessel 5 is shown supported on the base or stand arrangement 2, with cover 
removed for convenience. 

In operation, a gas stream (typically compressed air) having liquid 

20 (typically oil) therein, is directed into an interior 1 8 of the assembly 1 throxigh inlet 
12. Within the assembly 1, the gas stream is eventually directed into an interior 
region 10a of the separator 10. Eventually the gases pass from interior 10a, through 
media pack 20, of the separator 10 5 and then pass outwardly from the pressure vessel 
5, in this instance through gas flow outlet 13. 

25 The particular arrangement shown in Figs. 1-2, then, uses an in-to-out 

flow separator unit 1 1 . By this, it is meant that when the gases pass through the 
media pack 20 of the separator unit 11, they pass from interior 10a of separator 10 
(defined and surrounded by media pack 20) to an exterior region 2 1 . 

Referring to Fig. 2, for the particular assembly 1 depicted: the inlet 

30 12 is a sidewall inlet 12a, meaning it extends through the pressure vessel sidewall 
5a; outlet 13 is also a sidewall outlet 13a, meaning it extends through the pressure 
vessel sidewall 5 a; and, liquid outlet arrangement 16 includes a bottom drain. By 
"bottom" in this context, reference is meant to a lower portion 23 of assembly 1, Fig. 
2, when oriented for typical use, as shown in Figs. 1 and 2. The term "sidewall" is 
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meant to refer to the housing wall portion 5a which extends between the cover 7 and 
the bottom 23. 

For the particular assembly 1 depicted, the inlet 12 is located in the 
sidewall 5a at a lower position than the outlet 13. 
5 It is noted that the bottom liquid outlet arrangement 16 can include 

two couplings positioned for direction of liquid contained within interior 18 to 
various alternate locations, as desired. For example, a first coupling can be a drain 
coupling, to empty the vessel or housing 4 of liquid; and, a second coupling can be a . 
liquid outlet, for circulating liquid from the housing 4 into equipment. Of course, a 
10 variety of liquid outlet arrangements 16, using one or more couplings, can be used 
depending on the system and desired liquid flow. 

To facilitate operation, the assembly 1 generally defines an enclosed 
upper region 25, Fig. 2, and an enclosed lower region 26, in this instance separated 
by tube sheet structure 28. The tube sheet structure 28 is generally solid and non- 
15 porous to gas flow there through, except in specific regions as defined. In this 
instance, the tube sheet structure 28 defines one central aperture 33 therein to 
accommodate mounting of a single separator 10. But for aperture 33, the tube sheet 
structure 28 is generally solid and non-permeable above shroud 39 and preferably 
includes: an annular cover or hood 34 positioned above the inlet 12, below outlet 13 
20 and including a peripheral mounting ring 35; a depending central baffle wall 36, in 
this instance a cylindrical wall 36a; and, a bottom plate or base 37, with central 
aperture 33 therein. The base 37 is attached adjacent at lower edge 36b of wall 36. 
The wall 36 and base 37 generally define an upper sump 37x above the base 37, as 
discussed below. As will be understood from detailed description below, aperture 
25 33 provides a flow channel for gas flow from lower region 26 into upper region 25, 
specifically directed into the separator unit 9. 

As will be apparent from the following descriptions, bottom plate or 
base 37 can be provided with a plurality of apertures therein, to accommodate an 
equal number of separator elements 10 positioned within upper space 25. Typically 
30 assemblies 1 will include 1-3 separator elements, depending on the size and 

throughput expected, although alternatives are possible. Thus, the bottom plate or 
base 37 is a plate for mounting separator elements. 

It is also noted that the specific shape of the separator unit or 
separator 10 can be varied. Examples include: cylindrical with circular cross- 
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section, as described in PCT/US2003/38822; and, elliptical cross-section, as 
described in PCT/US2004/038369, although alternatives are possible. 

The central wall 36 is preferably a radially continuous and 
impermeable wall. By the term "radially continuous" in this context, it is meant that 

5 it extends continuously around a central axis 47. There is no specific requirement 
that in all applications the wall 36 be a cylindrical wall 36a. Such a configuration, 
however, will be convenient. The wall 36 is spaced inwardly from wall 5 and 
generally extends downwardly from cover or hood 34 at a location above inlet 12, to 
a position below a location of central wall 37a of base 37, discussed below. The 

10 extension of impermeable wall 36 below central wall 37a is typically at least 12 mm 
and typically 19-54 mm, which provides advantage with respect to flow through 
assembly 1 . 

Referring to Figs. 2 and 4, the wall 36 is positioned spaced from the 
sidewall 5a to form a gas flow annulus 38 therebetween. When gases are first 
15 directed into pressure vessel 5 through inlet 12, Fig. 4 9 they are directed into this 
annulus 38. 

In certain applications, axial length of impermeable central wall 36 
above base 37 is generally at least 20% and not more than 60% of the axial length of 
the mounting space in which the media pack 20 of the separator 10 is positioned (or 

20 20% - 60% of the axial length of the separator media pack 20). For such examples, 
more preferably the shroud is configured to extend at least 35% and not more than 
50% of this axial length. What this means, is that in selected arrangements the wall 
36 does not extend around and along the media pack 20 any more than about 60% of 
the axial length of the media pack 20, but at least 20% of this axial length, etc. In 

25 one example discussed below at Figs. 9 and 10, the wall 36 does not extend into the 
space where the separator would be mounted. 

Typically wall 36 extends downwardly from a point equal to a 
bottom of the inlet 12, a distance of about twice the diameter of the inlet 12. 

Referring in general to bottom plate or base 37, the particular base 37 

30 shown includes central ring or wall 37a and inner and outer depending flanges 37b 
and 37c respectively. The outer depending flange 37c is sized to engage in inner 
surface of wall 36, adjacent end 36b. Inner flange 37b generally defines a mounting 
aperture arrangement for separator arrangement 9. 



7 
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Again, the flange 37b would define one or more apertures, depending 
on the number of separators 10 used in the assembly 1 . The particular arrangement 
depicted in Figs. 1 and 2, uses one serviceable separator 10. 

Preferably flange 37c and impermeable wall 36 extend downwardly 
5 toward end 23, from wall 37a, at least 12 mm, and typically 19-51 mm, as 

mentioned above. Thus, gases within annulus 38 must pass at least 12 mm, typically 
19-51 mm, past wall 37a before they can turn and begin to enter aperture 33. 

Tube sheet structure 28 comprises a portion of an inlet baffle or 
presepaxator arrangement. As described below, this arrangement facilitates 
10 preparation of substantial amounts of liquid entrained in the gas flow entering 

assembly 1 through inlet 12, prior to passage through aperture 33 into proportion 25 
of the assembly 1 . This preseparation arrangement or inlet baffle arrangement 
further includes porous shroud 39. 

In particular, the assembly 1 includes, positioned in interior 18, 
15 porous shroud 39 depending downwardly from wall 36 and around aperture 33. 
Shroud 39 is typically circular in cross-section, although alternate shapes can be 
used. Tlie shroud 39 is porous, for example perforated, for passage of air flow 
therethrough. A typical porous definition described in US Provisional 60/645,413, 
incorporated herein by reference, would be at least 25% porous, typically at least 
20 30% porous, for example, 35-45%. Alternate porous amounts and patterns could be 
used. An example pattern described in US 60/645,413 would use 0.125 inch (3.2 
mm) diameter holes; as shown in Fig. 2A, which provide holes having an area of 
0.012 sq.inch (7.74 sq.mm). In Fig. 8: AA (the hole diameter) is 0,125 inch (3.2 
mm); BB is 0.188 inch (4.78 mm); CC is 0.187 inch (4.75 mm); angle DD is 120 
25 degrees; EE is 1.00 inch (25.4 mm); FF is 1.00 inch (25.4 mm). In this example, 
there are 32.5 holes/sq.inch (0.05 holes/sq.mm), and the open area is 39.88%. 

The shroud 39 shown comprises a metal sheet with a porous pattern 
described.; however, an expanded metal wall could alternatively be used for porous 
shroud 39. It is typical to use a shroud 39 with an even distribution of apertures 
30 therethrough over the entire surface thereof. 

Although alternatives are possible, in the example shown in Fig. 2, 
the poroixs shroud 39 extends downwardly from wall 36 a distance sufficiently so 
that remote or lower end 39a will be immersed within a lower sump operational 
liquid le^el, during normal operation of assembly 1 . Typically, whether it extends 
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into the operational liquid level or not, the porous shroud 39 extends at least 80 mm, 
often at least 90 mm and usually no more than 1000 mm. Examples are 80 to 320 
mm, although alternatives are possible. 

Advantages from use of a porous shroud 39 are discussed below. 
5 The imperforate wall 36 and the porous shroud 3 9 are often sized and 

positioned spaced from pressure vessel wall 5a at least 25 mm, often 28 - 45 mm, 
although alternatives are possible, depending on the circumstances, More 
specifically, the distance of imperforate wall 36 from the pressure vessel wall 5a is 
generally set to provide a velocity for the air flow, around the aonulus therebetween 

10 and during initial circling of the air flow around shroud 39, which is the same as the 
entry velocity through the inlet aperture. Thus with very large inlet apertures, and 
very large systems, larger spacing will be used. In most applications, the spacing of 
imperforate wall 36 from vessel wall 5a will not be more than about 102 mm. 

Lower region 26 includes lower sump region 40, in this instance 

15 depicted with, liquid (oil) 41 therein. Much of the liquid initially- included with gases 
entering through the gas flow inlet 12 drains to lower sump region 40, before the 
gases even pass through aperture 33 into upper region 25. 

Referring to Fig. 2, assembly 1 includes, in region 26 , couplings 42, 
43, 44 and 45 for various purposes. For example, coupling 42 is an oil fill, coupling 

20 43 is a sight glass, coupling 44 is an instrument port of tap for a temperature sensor, 
pressure sensor or both, and coupling 45 is for a relief valve. The particular size, 
number and location of couplings in section 26 is a matter of choice, for the 
particular operation intended. 

Upper region 25 includes coupling 46, Fig. 2. For example, coupling 

25 46 is for a pressure tap. The particular number and size of couplings in upper region 
25 is also a matter of choice, depending on the functions or purposes intended. 

Referring to Fig. 2, in sump 40, an example operating liquid (oil) 
level 41a is slxown. In typical use, the amount of oil contained within sump 40 is, 
for example, a matter of choosing an appropriate oil volume that ^will lead to a 

30 desired average temperature or cooled temperature, appropriate for directing oil 
from sump 40 back to the mechanical system for the compressor of concern. A 
temperature probe provided through one of the ports or couplings can be used to 
monitor this. Herein the term "operational liquid level" is meant to refer to an upper 
level of liquid contained within lower sump 40, during typical and normal operation. 
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As indicated, separator 10 is a removable and replaceable, i.e., 
serviceable, component. Tlie separator 10 comprises media pack 20 secured at one 
end 49 to an end cap 50. For the particular assembly shown in Figs. 1 and 2, the end 
cap 50 is a closed end cap 50a, meaning that it has no aperture therethrough Avhich 

5 communicates with interior 10a of separator 10. 

At an end 55 opposite the end cap 50, the separator 10 includes an 
end cap 56, with a projection 57 having central aperture 57a therein. The central 
aperture 57a is a gas flow aperture, for passage of gases into interior 10a, during use. 
In general, aperture 57a is aligned with aperture 33, such that gas flow passing 

10 through aperture 33 from region 26 into region 25, is directed into interior 10a of 
separator 10. 

A variety of seal arrangements could be used at the juncture between 
separator 10 and tube sheet construction 28. For example either radial seals or axial 
seals or both can be used. En the example shown in Fig. 2, a radial seal structure 58 
15 is used. 

More specifically, around central aperture 57a, sealing ring 58 is 
provided, to cause a radial seal with flange 37b. The flange 37b defines central 
aperture 33. The sealing ring 58 may comprise, for example, an o-ring. The sealing 
ring 58 generally prevents gases from escaping interior 10a, into region 21, without 

20 passage through the media pack 20. 

Referring to Fig. 2, it is noted that the axial length of separator 10 is 
slightly shorter than the distance between base 37 and opening 60. In use, the 
separator 10 would be installed with projection 57 pushed into the bottom plate or 
base 37, i.e., into flange 37b, by hand, with insertion through opening 60 with, cover 

25 7 removed. In Fig. 2, the assembly 1 is depicted with cover 7, Fig. 1, removed to 
show this. Cover 7 (Fig. 1) -would then be installed in place. Under operating 
pressures, the separator 10 v^ould typically be biased until it bumps against co~ver 7. 
The radial seal arrangement can be configured to allow for this movement, without 
loss of seal. Construction in this manner facilitates manufacture of the separators 

30 10, since tight manufacturing tolerances for length would not be critical 

The term "radial" when used herein reference to a direction or seal, is 

meant to refer to a direction toward or away from central axis 47. The term "axial" 

when used in connection with a direction, seal or dimension, is meant to refer to a 

general direction of the longitudinal extension of axis 47. Thus, a radial seal is a 

10 
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seal with the sealing force or pressure directed toward or away from axis 47; and, an 
axial seal is a seal with a force or direction parallel to axis 47. 

In general, if the separator 10 was provided with an axial seal, in 
general a seal ring would be provided projecting axially outwardly from end cap 56. 
5 This seal would be positioned to engage a portion of base 37, during sealing. An 
arrangement to provide pressure would be needed, to ensure the seal. This pressure 
could be provided by the cover 7, or by alternate constructions. 

The specific construction of the media pack 20 is not critical to the 
general principles of inlet baffles described herein, and is a matter of choice. In 
10 general, the size and construction of the media, pack 20 will be selected based upon 
such issues as the air flow, the level of efficiency desired, the amount of restriction 
acceptable, the lifetime of use preferred, the size of space available and materials 
available. 

Media packs for air/oil separators are described, for example in the 

15 U.S. Patent No. 6,093,231; U.S. Patent No. 6,1 36 016; PCT Publication WO 
99/4721 1; PCT Publication WO 99/43412; U.EC. 1,603,519; U.S. Patent No. 
6,419,721; U.S. Patent No. 4,836,931; PCT Publication WO 04/052503 and PCT 
Application US 2004/038369 filed November 16, 2004, the complete disclosures of 
which are incorporated herein by reference. Thte principles of these types of 

20 arrangements can, for example, be applied for separator units herein. 

Referring to Fig. 2, media packs for separators 10 will typically 
include an upstream coalescing stage 63, and downstream drain stage 64. Since the 
separator 10 is "in-to-out," the coalescing stage 63 is surrounded by the drain stage 
64. Various liner structures or scrim structures to facilitate assembly or operation 

25 can be used. In general, in the coalescing stage 63, fine liquid particles carried in the 
gas stream coalesce. The coalesced liquid particles generally are driven into the 
drain stage 64, and then drain from the drain stage 64, into upper sump region 37x. 
A scavenge tube or tube arrangement 68, Fig. 2^ is shown projecting into upper 
sump 37x, for drainage of collected liquid from region 37x. 

30 Referring to Figs. 1 and 2, the pressure vessel 5 shown has a 

cylindrical outer wall 71 and a rounded bottom "72. The cylindrical outer wall 71 
defines the central axis 47 which generally passes through a center 75 of the rounded 
bottom 72. 
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In general, gas/liquid separators of the type of concern here are 
provided with one of two types of gas inlet arrangements. A first, generally referred 
to herein as a tangential gas inlet, is a gas inlet which has a center line directed 
generally tangentially with respect to the rounded or cylindrical outer walL The 
5 drawings of this disclosure show a tangential inlet at 12a. 

The tangential inlet is generally preferred, since the inlet air is 
directed into a cyclonic pattern around region 78 9 Fig. 2 (i.e., in annulus 38), 
between outer wall 5 and wall 36. This facilitates separation. 

The second type of gas inlet, not shown, is generally referred to 
10 herein as a "radial" or "radially directed" inlet. In general, a radially directed inlet is 
an inlet directed with a gas flow generally toward the central longitudinal axis 47 of 
the pressure vessel 5. A radially directed inlet is described for example in PCT 
Application US 2004/038369 filed November 16, 2004 and PCT Publication WO 
04/052503, incorporated herein by reference. With such an inlet, an additional skirt 
15 described is shown to provide desirable direction to the air flow, within the region 
between the sidewall and the baffle. It is noted thiat the assembly of PCT 
Publication WO 04/052503 does not include depending porous shroud analogous to 
shroud 39, Such a shroud could be used with such an arrangement, however, to 
advantage. 

20 Referring to Fig. 2, as a result of ttie structure described, the assembly 

1 includes a preseparation arrangement 80. In general, the preseparation 
arrangement 80 provides for some initial separation of gas and liquid, upon 
gas/liquid flow entering interior 18, through entrance or inlet 12. For the particular 
arrangement depicted, the preseparation arrangement 80 includes tube sheet 

25 structure 28 and porous shroud 39. 

In general terms, the preseparation arrangement 80 is configured and 
positioned so that when liquid and gases enter inlet 12, they are moved through an 
arcuate path which: tends to drive a portion of the liquid into baffle or wall structure, 
for collection and drainage out of the gas flow; and, which directs the gases 

30 (gas/liquid mixture) into a preferred flow path, to facilitate separation. In general, 

an object is to obtain substantial gas/liquid separation, before the gases are passed 

into the serviceable separator unit 9, without undesirable levels of restriction. 

Many air/oil separators utilized with compressors are used in 

circumstances in which the inlet flow includes not only oil particles entrained in 

12 
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gases, but also a large amount of bulk liquid oil flow. Such an oil flow into the 
separator assembly 1, for example, can be on the order of 8 to 100 gallons per 
minute (about 30-380 liters/minute). Thus, the assembly 1 must be configured to 
manage a large amount of bulk oil flow, along with the gas flow and gas/liquid 
5 separation. 

Referring to Figs. 1 and 2, as the gas/liquid com-bination enters 
pressure vessel 5 through inlet 12, it is directed in a circular flow pattern around wall 
36 underneath cover or hood 34. This gives some initial cyclonic separation of 
liquid, from the compressed gases. Bulk liquid flow of course -will generally drop 

10 down into lower sump 40. The circulating compressed gases wall then flow under a 
bottom edge 36b of impermeable wall 36. At this point, there will be gas flow 
through porous lower shroud 39. Flow passage through lower shroud 39 will 
provide two general beneficial affects: first, there will be a rediaced turbulence in 
the air flow, thus lessening reentrainment of liquid into the gases before they pass 

15 into separator 10. Secondly, the requirement to pass through the porous shroud 39 
will tend to even out flow and avoid relatively fast and relatively slow locations. 
This too will facilitate separation and avoidance of reentrainment. 

The distance of extension of the shroud 39 from "bottom edge 36b, 
then, is a matter of design for each system. Generally what is required is that shroud 

20 39 be sufficiently axially long, to stabilize flow. In some instances it can be 

sufficiently long to be submerged within the liquid level 41a dirring any normal use. 
Typically shrouds 39 in the order of at least 80 mm long, sometimes at least 90 mm 
long, not more than 1,000 mm long and typically 80-320 mm usually will be used, 
depending on the system. 

25 

III. Example Componentry, Figs. 3-10 

In Figs. 3-10 example componentry is indicated, The componentry 
of Figs. 3-8 is particularly sized for inclusion as an inlet baffle arrangement in a 
separator assembly for use with a compressor of 50-60 horsepower. (In Figs. 9 and 
30 10 the componentry is sized for a 30 hp compressor.) 

In Fig. 3, the inlet baffle arrangement 100 is depicted. The inlet 
arrangement 100 is shown with reference numerals indicating analogous parts to 
those previously described herein. The inlet baffle arrangement 100 can be mounted 



13 



WO 2006/078787 PCT7US2006/001849 

in an appropriately sized housing, and used similarly to the features described in 
Figs. 1 and 2. 

The example dimensions provided in Fig. 3 are as follows: GA = 254 
mm; GB - 187.3 mm; GC = 4.8 mm; GD = 134.9 mm; GE = 311.2 mm; GF = 190.5 
mm. 

In Fig. 3, at 100a 5 bottom plate is shown extending across a bottom of 
porous screen 39. The plate 100a can be provided if desired, with a central drain 
aperture therein. The bottom plate 100a, located in a bottom region of depending 
porous screen 39, can help inhibit foam rise along an interior of screen 39, when the 
assembly 100 is used in association with a liquid that tends to foam. The plate 100a 
can be secured in position by spot welding or other techniques. 

The plate 100a is also viewable in the overall assembly depictions of 
Figs. 8 and 9, for the various arrangements depicted therein. 

In Fig. 4, at 37, base component of the inlet baffle arrangement 100 is 
depicted. In Fig. 4 reference numerals in accord with those used in Fig. 2 are 
shown, for analogous parts. 

In Fig. 5, the base 37 is shown in cross-section. The dimensions in 
Fig. 5 in the example shown are as follows: HA =185.7 mm; HB = 100 mm; HC = 
3.8 mm radius; HD = 19 mm; HE = 23.8 mm; and, HF = 1.9 mm radius. 

In Fig. 6 another component of the inlet baffle arrangement 100 in 
Fig 3, is shown. The component depicted in Fig. 6 comprises: annular cover or hood 
34, peripheral mounting ring 35 and depending central baffle wall 36. These 
components can generally be as described above for the tube sheet structure 28. In 
Fig. 6, the indicated dimensions for the example shown are as follows: IA = 251 
mm; IB = 6.4 mm; IC = 3.1 mm radius; ID = 189 mm; IE - 1.5 mm; and IF = 187.3 
mm. 

In Fig. 7, a dependent porous shroud component 39 for the assembly 
100, Fig. 3, is depicted. In Fig. 7 the example dimension shown is as follows: JA = 
127 mm. 

The example shroud 39 depicted in Fig. 7, would typically use a 
staggered perforation pattern, with at least 30% open, typically 35% - 50%, for 
example 40% open, usually from galvanized metal. In Fig. 7 A, the p erf pattern is 
shown in cross-section, with example dimensions as follows: KA = 1 0.32 mm; KB 
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6.73 mm; KC = 1.9 mm; and, KD = 2.7 mm. The projection 101 around each 
perforation would typically be directed to an outside of shroud 39. 

For the example shown in Fig. 7 and 7a, the individual perforations 
150 in the perforated shroud 39, are of a type generally characterized herein as 

5 "shielded" perforations. By this it is meant that at an outside surface 39o of 
perforated shroud 39, each of the apertures 150 has a shield 151 associated 
therewith. The shields 150 projects outwardly from surface 39o. Shield 151 may 
comprise a collar extending completely around (360°) an associated aperture 150. 
This type of shield arrangement is shown in Fig. 7a, in cross-section. On the other 

1 0 hand, a shield can extend over or around only a portion of the associate aperture 1 50, 
for example above each aperture 150. 

In general, as liquid collects on surface 39o, and begins to drip 
downwardly, it will drip around the shields 151, and is less likely to run through the 
apertures 150 to possibly become reentrained within gases flowing along an inside 

1 5 of shroud 39, toward a separator assembly. The shields 151, then, help block liquid 
from draining through the apertures 150. 360° shields or full collars like shields 
151, that extend completely around each aperture 150, are particularly convenient 
since they will deflect flow on surface 39o around the apertures. A typical shield 
projects outwardly from adjacent portions of surface 39o at least 1 .0 mm, typically 

20 at least 1.5 mm; for example 1.5-2.8 mm. Thus, surface 39o is contoured. 

In a typical example of use of the inlet baffle arrangement 100 of Fig. 
3, the porous shroud 39 would not extend downwardly into a liquid within a lower 
sump, in the housing, rather it would stop at a location above the operational liquid 
level. 

25 In Fig. 8, a housing 200 for a gas/liquid separator assembly 

analogous to assembly 1, Fig. 2, as depicted. It is noted that the cross-section of Fig. 
8 is taken at a location different from that used for Fig. 2, so different features are 
viewable. In general, analogous reference numerals to those previous, indicate 
similarly operating parts. The particular assembly 200 of Fig. 8, includes inlet baffle 

30 arrangement 100, Fig. 3, mounted therein. 

In Fig. 8, the identified dimensions are as follows: LA - 346.1 mm; 

LB = 560.3 mm; LC = 722.4 mm; LD = 6.4 mm; and LE = 23°. Assembly 200 of 

Fig. 8, would normally be used with an in-to-out flow serviceable separator 

arrangement positioned within region Z in Fig. 8; the assembly 200 being depicted 
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without the separator arrangement in place, The separator arrangement can be 
generally in accord with those described above, for separator arrangement 9. Of 
course, when assembly 200 is used, a top plate would be secured in position at 201. 

In Fig. 9, an alternate separator assembly 300 is depicted, in a view 
5 analogous to Fig. 8. Again, in Fig. 9, the assembly 300 is depicted without a cover 
at top end 301 , which would normally be used during operation. Also, assembly 
300 is depicted without a separator arrangement positioned in region Z. A separator 
arrangement in accord with that described above for arrangement 9, would typically 
be used. 

10 In Fig. 9, analogous components to those previously discussed are 

numbered accordingly. In Fig. 9, the particular inlet baffle arrangement used, is 
indicated at reference numeral 350. It is noted that for the arrangement of Fig. 9, the 
non-porous baffle 36, depends from base 37, and does not project upwardly 
therefrom. However, porous baffle 39 still depends from baffle 36, and is still below 

15 base 37. 

In Fig. 10, assembly 350 is depicted. 

In Fig. 9, the dimensions indicated are as follows: MA = 88.9 mm; 
MB - 177.8 mm; MC = 375.9 mm; MD = 509.3 mm; ME = 8.3 mm; and MF = 23°. 

In Fig. 10 5 the dimensions indicated are as follows: NA = 203.2 mm; 
20 NB = 68.3 mm; NC = 101.6 mm; ND = 200 mm; NE - 154.2 mm. 

Again, it is noted that the baffle arrangement 350 does not include a 
portion that will extend along the length of any internally received serviceable 
separator arrangement or cartridge, at least 20% of the length, and not more than 
60% of the length. Rather assembly 350 includes a mounting area 351 flush against 
25 imier wall of the housing, during mounting, and no part spaced from the housing 
wall and extending upwardly into the mounting space Z, from bottom or base 37. 

The assembly of Figs. 9 and 10 is particularly configured for use with 
a compressor of 30 hp, with in-to-out flow for the separator(s). 

It is noted that in the example of Figs. 9 and 10, the perforated shroud 
30 39 does not include shielded apertures therein, but rather shroud 39 is simply a 
perforated metal shroud with a non-contoured outer surface, 390. 

A variety of different styles, shapes and types of separator 

arrangements can be mounted in assembly 300, sealed at 352. In general, 

descriptions previously given for separators can be applied. 
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IV. Assembly of Arrangements According to the Present Disclosure 

Arrangements according to the present disclosure can be provided by 
converting pressure vessels by installation therein of a shroud assembly having a 
depending porous shroud 39, generally as described. The arrangement can be 
5 mounted in place, by securing annular region 35 to sidewall 5a. 
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1 . A gas/liquid separator assembly comprising: ' 

(a) a pressure vessel including an outer wall and having a gas flow inlet, 
a gas flow outlet and a lower sump; 

(b) a preseparation assembly positioned within the pressure vessel 
including: 

(i) a radially continuous, impermeable, axial shroud positioned 
spaced from the vessel outer wall to define a gas flow annulus 
therebetween; 

(ii) a cover extending between the vessel outer wall and the axial 
shroud at a location above the gas flow inlet and below the 
gas flow outlet; 

(iii) a base; and 

(iv) a porous shroud extending downwardly from the impermeable 
axial shroud and located below the base, and, 

(c) a mounting space in the base configured to mount at least one 
removable and replaceable separator element surrounded by and 
spaced from the gas flow inlet by the axial shroud. 

2. A gas/liquid separator assembly according to claim 1 wherein: 

(a) the porous shroud is at least 30% porous and extends downwardly 

from the radially continuous impermeable axial shroud a distance of 
at least 80 mm. 

3. A gas/liquid separator assembly according to airy one of claims 1 and 2 
wherein: 

(a) the axial shroud extends along a distance of at least 20% and not 
more than 60% of the axial length of the mounting space for the at 
least one removable and replaceable separator element. 
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4. A gas/liquid separator assembly according to any one of claims 1-3 wherein: 
(a) the axial shroud extends along a distance of at least 35%, and not 

more than 60%, of the axial length of the mounting space for the at 
least one removable and replaceable separator element. 

5. A gas/liquid separator assembly according to any one of claims 1-4 wherein: 
(a) the axial shroud extends along a distance of at least 35°/©, and not 

more than. 50%, of the axial length of the mounting space for the at 
least one removable and replaceable separator element. 

6. A gas/liquid separator assembly according to any one of claims 1-5 wherein: 
(a) the gas flow inlet is a tangential flow inlet. 



7. A gas/liquid separator assembly according to any one of claims 1-6 wherein: 
15 (a) the axial shroud is cylindrical. 

8. A gas/liquid separator assembly according to any one of claims 1-7 wherein: 
(a) the outer wall is generally cylindrical. 

20 9. A gas/liquid separator assembly according to any one of claims 1 -8 wherein: 
(a) the at least one removable and replaceable separator element is 
configured for in-to-out flow. 

10. A gas/liquid separator assembly according to any one of claims 1-9 wherein: 
25 (a) the at least one removable and replaceable separator element is 

configured for in-to-out flow and comprises a media pack having a 
coalescing stage surrounded by a drain stage. 



11. A gas/liquid separator assembly according to any one of claims 1-10 
30 including: 

(a) one removable and replaceable separator element. 

12. A method of preparing a gas/liquid separator assembly comprising: 
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(a) mounting in a pressure vessel, having an outer wall, gas flow inlet 

and a gas flow outlet, a preseparation assembly including: a radially 
continuous, impermeable, axial shroud positioned spaced from the 
vessel outer v/all to define a gas for annulus therebetween; a cover 
extending between the vessel outer wall and the axial shroud at a 
location above the gas flow inlet and below the gas flow outlet; a 
base; and, porous shroud extending downwardly from the 
impermeable axial shroud at least 80 mm. 
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FIG. 7 
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FIG. 10 
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